Quantification of Underivatized Amino Acids on Dry Blood Spot, Plasma, and Urine by HPLC-ESI-MS/MS.
Enzyme deficiencies in amino acid metabolism may increase the levels of a single or several compounds in physiological fluids becoming diagnostically significant biomarkers for one or a group of metabolic disorders. Therefore, it is important to monitor a wide range of free amino acids simultaneously and to quantify them. This is time consuming if we use the classical methods and, especially now that many laboratories have introduced Newborn Screening Programs for the semiquantitative analysis, the detection and quantification of some amino acids need to be performed in a short time to reduce the rate of false positives.We have modified the stable isotope dilution HPLC-ESI-MS/MS method previously described by Qu (Qu et al., 2002) for a more rapid, robust, sensitive, and specific detection and quantification of underivatized amino acids. The modified method reduces the time of analysis to 10 min with very good reproducibility of retention times and a better separation of the metabolites and their isomers.The omission of the derivatization step, enabled to achieve some important advantages: fast and simple sample preparation, exclusion of artifacts, and interferences. The use of this technique is highly sensitive and specific and allowed to monitor 40 underivatized amino acids including the key isomers and quantification of some of them, in order to cover many diagnostically important intermediates of metabolic pathways.We propose this HPLC-ESI-MS/MS method for underivatized amino acids as a support for the newborn screening as secondary test using the same dried blood spots for a more accurate and specific examination in case of suspected metabolic diseases. In this way we avoid plasma collection from the patient as it normally occurs, reducing anxiety for the parents and further costs for analysis.The same method was validated and applied also to plasma and urine samples with good reproducibility, accuracy, and precision. The fast run time, the feasibility of high sample throughput, and the small amount of sample required make this method very suitable for routine analysis in the clinical setting.